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As a field of research, unconventional computation expands the study of computational models and their applications beyond classical modes of computation (that is, the Turing and von Neumann models). Intersecting with this field is the study of natural computation, which draws inspiration from the physical world to develop new forms of computing. Taken together, these two deeply related fields build a foundation for computing with entirely new forms of devices, as well as providing a space in which to rethink the entire notion of ''computation'' and ''computability'' . Topics that are generally considered to be within scope of unconventional/natural computation include (but are not limited to): This special issue of Natural Computing presents a selection of contributed papers, each of which has been extended, updated and independently reviewed.
The paper ''Reachability problems for continuous chemical reaction networks'' (Case, Lutz, and Stull) asks whether, for a continuous chemical reaction network, it is possible to reach a given state from some starting state, via a series of reactions. The main result of this paper is that this problem is decidable in polynomial time, and the authors also show that a version of the problem (which restricts the number of reactions allowed) is NP-complete.
The paper ''An all-optical soliton FFT computational arrangement in the 3NLSE-domain'' (Bakaoukas) presents a framework for implementing the Fast Fourier Transform (FFT) algorithm using optical solitons. The author demonstrates how a number of basic logic components may be constructed using solitons, before showing how these may be combined to implement the FFT.
The paper ''Investigations on the power of matrix insertion-deletion systems with small sizes'' (Fernau, Kuppusamy, and Raman) discusses the computational power of matrix insertion-deletion systems, which are abstract models inspired, in part, by processes in biology (such as DNA processing an RNA editing). The authors improve and complement existing universality results for these systems.
The paper ''Model-based computation'' (Beebe) presents an analysis of analog computation using the idea of model-based computation. The aim is to separate out representations (models) from architectural properties or behaviour, in order to better understand the various claims made for different non-standard forms of computation.
The paper ''Language recognition power and succinctness of affine automata'' (Villagra and Yakaryilmaz) shows how affine automata can simulate probabilistic and quantum automata, and presents a number of additional results concerning their language recognition properties and efficiency.
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